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(54) Dual band radio communication apparatus 

(57) A first local signal required for a downoonverter 
(41) of a reception system and an upconverter (161) of 
a transmission system in a first band is generated by a 
synthesizer (18) for generating a variable high fre- 
quency local signal. A second local signal required for a 
downconverter (42) of a reception system and an 

✓32 




upconverter (162) of a transmission system in a second 
band is generated by mixing a signal generated by an 
oscillator (91) for generating a signal at a relatively low 
fixed frequency with the first local signal using a mixer 
(20) and filtering the result using a high-pass filter (21 1). 
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Description 

The present invention relates to a radio communication apparatus which allows communication by selectively using 
one of communication bands respectively used for two systems, for example, the GSM 900 (Global System for Mobile 
5 communication at 900 MHz) and the DCS 1 800 (Digital Cellular System at 1 800 MHz). 

As is well known, there are radio communication apparatus which allows communication by selectively using one 
of communication bands respectively used for two radio communication systems. FIG. 1 shows a part of a basic con- 
figuration of a radio communication apparatus of this type, and a conventional communication apparatus will be 
described below with reference to FIG. 1 . 
10 An antenna 1 is an aerial capable of transmitting and receiving communication signals in communication bands A 
and B (hereinafter simply referred to as "band A" and "band B") used in two radio communication systems. 

Signals received by the antenna 1 are separated by an antenna duplexer 2. A reception signal in the band A is input 
to a low-noise amplifier 31 , and a reception signal in the band B is input to a low-noise amplifier 32. 

The reception signal in the band A is amplified by the low-noise amplifier 31 and is mixed with a first local signal 
15 (local oscillation signal) generated by a first synthesizer 1 8 at a first downconverter 41 to be subjected to frequency con- 
version into an intermediate frequency. 

The frequency-converted reception signal in the band A is input to a first input terminal of a switch 5 as a first recep- 
tion IF signal. 

The reception signal in the band B is amplified by the low-noise amplifier 32 and is mixed with a second local signal 
20 (local oscillation signal) generated by a second synthesizer 19 at a second downconverter 42 to be subjected to fre- 
quency conversion into an intermediate frequency. The frequency-converted reception signal in the band B is input to 
a second input terminal of the switch 5 as a second reception IF signal. The frequencies of the first and second local 
signals are adjusted such that the frequencies of the first and second reception IF signals become the same interme- 
diate frequency. 

25 The switch 5 selects either of signals input to the first and second input terminals, i.e., either the first or second IF 
signal in accordance with an instruction from a control portion which is not shown and outputs the signal to a band-pass 
filter 6. 

The band-pass filter 6 places a band restriction on the input reception IF signal to eliminate noise components out- 
side a transmission band. 

30 The reception IF signal which has been band-restricted by the band-pass filter 6 is amplified by an amplifier 7 to a 
level appropriate for demodulation, demodulated by a demodulator 8 thereafter and input to a subsequent signal proc- 
essor (not shown) through a signal output terminal 10. 

The demodulator 8 demodulates the intermediate frequency signal into a baseband signal using a CW (continuous 
wave) signal generated by an oscillator 9. 

35 A modulator 12 modulates the CW signal generated by the oscillator 9 using a modulation signal input by the signal 
processor through a signal input terminal 1 1 to output a transmission IF signal. 

The transmission IF signal is amplified by an amplifier 13 to an appropriate level, thereafter supplied to a low-pass 
filter to eliminate noise components and harmonic components which are unnecessary for transmission, and input to a 
switch 15. 

40 The switch 1 5 is switched under control of a control portion which is not shown depending on the transmission band 
of the transmission IF signal to output the transmission IF signal to a first upconverter 161 or a second downconverter 
162 selectively. 

The first upconverter 1 61 mixes the first local signal generated by the first synthesizer 1 8 with the reception IF sig- 
nal to convert it into a high frequency signal in the band A. 
45 The high frequency signal in the band A is subjected to power amplification at a first power amplifier 1 71 and is then 
emitted into the air through the antenna duplexer 2 and antenna 1 . 

The second upconverter 162 mixes the second local signal generated by the second synthesizer 19 with the trans- 
mission IF signal to convert it into a high frequency signal in the band B. 

The high frequency signal in the band B is subjected to power amplification at a second power amplifier 1 72 and is 
so then emitted into the air through the antenna duplexer 2 and the antenna 1 . 

The local signals generated by the first synthesizer 18 and second synthesizer 19 are set at frequencies which are 
required for frequency conversion on the transmission IF signals to covert them into high frequency signal in the bands 
A and B, respectively. 

The above-described configuration allows the conventional radio communication apparatus to perform communi- 
55 cation using a communication signal in the band A or B selectively through control over the switches 5 and 15. 

In case that the radio communication apparatus having the above-described configuration is a mobile communica- 
tion apparatus or the like, the quality of communication over the unselected band may be monitored during communi- 
cation in preparation for hand-over and, alternatively, the quality of communication over the two bands may be 



2 



EP 0 893 887 A2 



monitored during standby. 

It is thus common to switch bands for reception quickly when signals in two bands Eire to be received. When such 
high speed switching of reception bands is performed, in order to eliminate the influence of insufficient activation of the 
synthesizers (synthesizers 18 and 19 in FIG. 1), it is necessary to operate the synthesizer associated with the band to 
5 be monitored in addition to the synthesizer for the band in communication prior to monitoring or to cause both of the two 
synthesizers to operate from the beginning. 

However, when the synthesizers 18 and 19 which generate variable high frequency local signals are operated, 
problem arises in that power consumption is increased. This is a serious problem especially for a mobile communication 
apparatus whose continuous running time is limited. 
10 This problem occurs not only in the reception system but also in the case wherein two transmission systems are 
run with synthesizers operated in association therewith. 

Further, this problem occurs not only in single superheterodyne type radio communication apparatuses as shown 
in FIG. 1 but also in a radio communication apparatus which comprises at least two synthesizer for receiving signals in 
two bands simultaneously, such as double superheterodyne radio communication apparatuses and TDD (Time Division 
is Duplex) type radio communication apparatuses. 

In a conventional radio communication apparatus, when two reception systems are operated simultaneously or 
switched at a high speed to be operated in order to monitor two communication bands, a problem has arisen in that 
power consumption is increased because two synthesizers must always be operated to variably generate high fre- 
quency local signals. 

20 The present invention has been conceived to solve the above-described problem, and it is an object of the invention 
to provide a radio communication apparatus in which two reception systems can be simultaneously operated or 
switched at a high speed to be operated with the power consumption of synthesizers reduced. 

According to one aspect of the present invention, there is provided a radio communication apparatus which per- 
forms communication using at least either a first communication band used for a first radio communication system or a 

25 second communication band used for a second communication system, comprising: 

first local oscillation signal generation means for generating a local oscillation signal at a variable frequency and 
outputting it as a first local oscillation signal; 

second local oscillation signal generation means for generating a local oscillation signal at a predetermined fre- 
30 quency; 

local oscillation frequency conversion means for performing frequency conversion on the first local oscillation signal 
by mixing it with the local oscillation signal generated by the second local oscillation signal generation means and 
for outputting the result of the conversion as a second local oscillation signal; 

first frequency conversion means for downconverting the received first RF signal into a communication signal by 
35 mixing the received first RF signal with the first local oscillation signal; and 

second frequency conversion means for downconverting the received second RF signal into the communication 
signal by mixing the received second RF signal with the second local oscillation signal. 

According to another aspect of the present invention, there is provided a radio communication apparatus which per- 
40 forms communication using at least either a first communication band used for a first radio communication system or a 
second communication band used for a second communication system, comprising: 

first local oscillation signal generation means for generating a local oscillation signal at a variable frequency and 
outputting it as a first local oscillation signal; 
45 second local oscillation signal generation means for generating a local oscillation signal at a predetermined fre- 
quency; 

local oscillation frequency conversion means for performing frequency conversion on the first focal oscillation signal 
by mixing it with the local oscillation signal generated by the second local oscillation signal generation means and 
for outputting the result of the conversion as a second local oscillation signal; 
so first frequency conversion means for upconverting a communication signal into a first RF signal in the first band by 
mixing the communication signal with the first local oscillation signal; and 

second frequency conversion means for upconverting the communication signal into a second RF signal in the sec- 
ond band by mixing the communication signal with the second local oscillation signal. 

55 According to the invention, the local oscillation frequency conversion means comprises mixing means for mixing 
the first local oscillation signal with the local oscillation signal generated by the second local oscillation generation 
means and fitter means for outputting low frequency (or high frequency) side-band components from among high fre- 
quency side-band components and low frequency side-band components output based on the result of mixing by the 
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mixing means as the local oscillation signal. 

In the radio communication apparatus having the above-described configuration, the frequency of the communica- 
tion signal in the first communication band is converted using the first local oscillation signal generated by the first local 
oscillation signal generation means, and the frequency of the communication signal in the second communication band 

5 is converted using the second local oscillation signal generated by mixing the first local oscillation signal with the local 
oscillation signal generated by the second local oscillation signal generation means. That is, in a radio communication 
apparatus having the above-described configuration, the frequencies of communication signals in two communication 
bands are converted using only one local oscillation signal generation means capable of generating a local oscillation 
signals at a variable frequency. 

w Therefore, a radio communication apparatus having the above-described configuration can receive (or transmit) by 
operating only one local oscillation signal generation means as described above, for example, when reception (trans- 
mission) is performed by switching the first communication band used for the first radio communication system and the 
second communication band used for the second radio communication system at a high speed or when those two com- 
munication bands are received (transmitted) simultaneously. Thus, there is no increase in power consumption. 

15 According to another aspect of the invention, there is provided a radio communication apparatus which performs 
communication using at least either a first communication band used for a first radio communication system or a second 
communication band used for a second communication system, comprising: 

first local oscillation signal generation means for generating a local oscillation signal at a variable frequency; 
20 second local oscillation signal generation means for generating a local oscillation signal at a predetermined fre- 
quency; 

local oscillation frequency conversion means for performing frequency conversion on the local oscillation signal 
generated by the first local oscillation signal generation means by mixing it with the local oscillation signal gener- 
ated by the second local oscillation signal generation means; 
25 first filter means for outputting low frequency side-band components, as a first local oscillation signal, from among 
high frequency side-band components and low frequency side-band components output as a result of the conver- 
sion at the local oscillation frequency conversion means; 

second filter means for outputting high frequency side-band components, as a second local oscillation signal, from 
among high frequency side-band components and low frequency side-band components output as a result of the 
30 conversion at the local oscillation frequency conversion means; 

first frequency conversion means for downconverting the received first RF signal into a communication signal by 
mixing the received first RF signal with the first local oscillation signal; and 

second frequency conversion means for downconverting the received second RF signal into the communication 
signal by mixing the received second RF signal with the second local oscillation signal. 

35 

According to another aspect of the invention, there is provided a radio communication apparatus which performs 
communication using at least either a first communication band used for a first radio communication system or a second 
communication band used for a second communication system, comprising: 

40 first local oscillation signal generation means for generating a local oscillation signal at a variable frequency; 

second local oscillation signal generation means for generating a local oscillation signal at a predetermined fre- 
quency; 

local oscillation frequency conversion means for performing frequency conversion on the local oscillation signal 
generated by the first local oscillation signal generation means by mixing it with the local oscillation signal gener- 
45 ated by the second local oscillation signal generation means; 

first filter means for outputting low frequency side-band components, as a first local oscillation signal, from among 
high frequency side-band components and low frequency side-band components output as a result of the conver- 
sion at the local oscillation frequency conversion means; 

second filter means for outputting high frequency side-band components, as a second local oscillation signal, from 
so among high frequency side-band components and low frequency side-band components output as a result of the 
conversion at the local oscillation frequency conversion means; 

first frequency conversion means for upconverting a communication signal into a first RF signal in the first band by 
mixing the communication signal with the first local oscillation signal; and 

second frequency conversion means for upconverting the communication signal into a second RF signal in the sec- 
55 ond band by mixing the communication signal with the second local oscillation signal. 

In the radio communication apparatus having the above-described configuration, the local oscillation signal gener- 
ated by the first local oscillation signal generation means is subjected to frequency conversion by mixing it with the local 
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oscillation signal generated by the second local oscillation signal generation means; the result of the conversion is sub- 
jected to. for example, filtering to separate and extract each of high frequency side-band components and low frequency 
side-band components included in the result of conversion; and the frequencies of the communication signals in the first 
and second communication bands are converted using the respective side-band components. That is, in a radio com- 
munication apparatus having the above-described configuration, the frequencies of communication signals in two com- 
munication bands are converted using only one local oscillation signal generation means capable of generating a local 
oscillation signals at a variable frequency. 

Therefore, a radio communication apparatus having the above-described configuration can receive (or transmit) by 
operating only one local oscillation signal generation means as descrfced above, for example, when reception (trans- 
mission) is performed by switching the first communication band used for the first radio communication system and the 
second communication band used for the second radio communication system at a high speed or when those two com- 
munication bands are received (transmitted) simultaneously. Thus, there is no increase in power consumption. 

According to the present invention, the second local oscillation signal generation means is means for generating a 
local oscillation signal used for demodulation of a reception signal or modulation of a transmission signal. 

A radio communication apparatus having the above-described configuration uses means for generating a local 
oscillation signal used for demodulation of a reception signal or modulation of a transmission signal as the second local 
oscillation signal generation means. That is, it is possible to convert the frequencies of communication signals in two 
bands using only one local oscillation signal generation means for generating a local oscillation signal. 

Therefore, in a radio communication apparatus having the above-described configuration, power consumption can 
be reduced during transmission and reception because reception (transmission) can be performed by operating only 
one local oscillation signal generation means as described above, for example, when reception (transmission) is per- 
formed by switching communication bands at a high speed or when two communication bands are received (transmit- 
ted) simultaneously. 

This summary of the invention does not necessarily describe all necessary features so that the invention may also 
be a sub-combination of these described features. 

The invention can be more fully understood from the following detailed description when taken in conjunction with 
the accompanying drawings, in which: 

FIG. 1 is a circuit block diagram showing a configuration of a conventional radio communication apparatus. 

FIG. 2 is a circuit block diagram showing a configuration of a first embodiment of a radio communication apparatus 

according to the present invention. 

FIG. 3 is a circuit block diagram showing a configuration of a second embodiment of a radio communication appa- 
ratus according to the present invention. 

FIG. 4 is a circuit block diagram showing a configuration of a third embodiment of a radio communication apparatus 
according to the present invention. 

FIG. 5 is a circuit diagram showing a configuration of a radio communication apparatus which is based on the con- 
figuration of the radio communication apparatus shown in FIG. 2 except that the local signal generation portion is 
improved. 

FIG. 6 is a circuit diagram showing another configuration of a radio communication apparatus which is based on 
the configuration of the radio communication apparatus shown in.FIG. 2 except that the local signal generation por- 
tion is improved. 

FIG. 7 is a circuit diagram showing still another configuration of a radio communication apparatus which is based 
on the configuration of the radio communication apparatus shown in FIG. 2 except that the local signal generation 
portion is improved. 

FIG. 8 is a circuit diagram showing still another configuration of a radio communication apparatus which is based 
on the configuration of the radio communication apparatus shown in FIG. 2 except that the local signal generation 
portion is improved. 

FIG. 9 is a circuit diagram showing still another configuration of a radio communication apparatus which is based 
on the configuration of the radio communication apparatus shown in FIG. 2 except that the local signal generation 
portion is improved. 

FIG. 10 is a circuit diagram showing still another configuration of a radio communication apparatus which is based 
on the configuration of the radio communication apparatus shown in FIG. 2 except that the local signal generation 
portion is improved. 

FIGS. 11 A through 1 1D show the relationship between communication bands of the radio communication appara- 
tus shown in FIG. 2 and local signals. 

FIGS. 12A through 12D show the relationship between communication bands of the radio communication appara- 
tus shown in FIG. 3 and local signals. 

FIGS. 13A through 13D show the relationship between communication bands of the radio communication appara- 
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tus shown in FIG. 4 and local signals. 

FIGS. 1 4A through 1 4D show the relationship between the communication bands of the radio communication appa- 
ratuses shown in FIGS. 5 through 10 and the frequencies of local signals. 

5 An embodiment of the present invention will now be described with reference to the drawings. 

FIG. 2 shows a configuration of a radio communication apparatus according to a first embodiment of the present 
invention. In FIG. 2, like parts as in FIG. 1 showing a configuration of a conventional radio communication apparatus 
are indicated by like reference numbers. 

An antenna 1 is an aerial which is capable of transmitting and receiving communication signals in communication 
10 bands (bands A and B) used for two respective radio communication systems. 

The band A is a band at a frequency lower than that of the band B and is a communication band of, for example, 
GSM 900 (Global System for Mobile communication at 900 MHz) in accordance with the GSM standard which is a 
standard recommended by ETSI (European Telecommunications Standards Institute). The band B is a communication 
band of, for example, DCS 1800 (Digital Cellular System at 1800 MHz). 
15 A total band width of 70 MHz is allocated for use in the GSM 900. A band width of 35 MHz from 880 to 915 MHz is 

used for transmission, whereas a band width of 35 MHz from 925 to 960 MHz is used for reception. 

A total band width of 150 MHz is allocated for use in the DCS 1800. A band width of 75 MHz from 1710 to 1785 
MHz is used for transmission, whereas a band width of 75 MHz from 1805 to 1880 MHz is used for reception. 
The carrier frequency interval is 200 kHz for both of the GSM 900 and DCS 1800. 
20 . Reception RF signals in two communication bands received by the antenna 1 are separated by an antenna 
duplexer 2. A reception RF signal in the band A is input to a low noise amplifier 31, and a reception RF signal in the 
band B is input to a low noise amplifier 32. 

The reception RF signal in the band A is amplified by the low noise amplifier 31 and input to a first downconverter 
41. On the other hand, the reception RF signal in the band B is amplified by the low noise amplifier 32 and input to a 
25 second downconverter 42. 

The first downconverter 41 mixes the reception RF signal in the band A amplified by the low noise amplifier 31 with 
a first local signal generated by a local signal generation portion VQ1 to be described later to covert the frequency 
thereof, thereby obtaining a first reception IF signal at an intermediate frequency f| F The first reception IF signal is input 
to a first input terminal of a switch 5. 
30 Similarly, the second downconverter 42 mixes the reception RF signal in the band B amplified by the low noise 
amplifier 32 with a second local signal generated by the local signal generation portion VOI to covert the frequency 
thereof, thereby obtaining a second reception IF signal at the intermediate frequency f !F The second reception IF signal 
is input to a second input terminal of the switch 5. 

The switch 5 is switched under control of a control portion which is not shown in accordance with instructions there- 
35 from to select either of the signals input to the first and second input terminals, i.e. t either of the first and second recep- 
tion IF signals and to output the selected signal to a band-pass filter 6. 

The band-pass filter 6 performs band restriction on the input reception IF signal to eliminate noise components out- 
side a transmission band. 

The reception IF signal whose band has been restricted by the band-pass filter 6 is amplified by an amplifier 7 to a 
40 level appropriate for demodulation, demodulated by a demodulator 8 and input to a subsequent signal processing por- 
tion (not shown) through a signal output terminal 10. 

The demodulator 8 demodulates a the intermediate frequency signal into a baseband signal using a CW signal at 
a predetermined frequency generated by an oscillator 9 of a local signal generation portion COL 

A modulator 1 2 modulates the CW signal generated by the oscillator 9 using a modulation signal input from the sig- 
45 nal processing portion through a signal input terminal 11 to output a transmission IF signal. 

The transmission IF signal is amplified by an amplifier 13 to an appropriate level and is input to a switch 15 via a 
low-pass fitter 14 which eliminates noise components and harmonic components unnecessary for transmission. 

The switch 15 is controlled by a control portion, which is not shown, to be switched to provide output in accordance 
with the band in which the transmission IF signal is to be transmitted. It selectively outputs the transmission IF signal to 
so a first upconverter 161 or a second upconverter 162. 

The first upconverter 161 mixes the first local signal generated by the local signal generation portion V01 with the 
transmission IF signal to convert it into a high frequency signal in the band A. The result of this conversion is output to 
a first power amplifier 171 as a first transmission RF signal. 

Similarly, the second upconverter 162 mixes the second local signal generated by the local signal generation por- 
55 tion VOI with the transmission IF signal to convert it into a high frequency signal in the band B. The result of this con- 
version is output to a second power amplifier 172 as a second transmission RF signal. 

The first and second transmission RF signals are subjected to power amplification at the first and second power 
amplifiers 1 71 and 1 72, respectively, and are radiated into the air through the antenna duplexer 2 and antenna 1 . 
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The local signal generation portion VOI generates the first and second local signals and includes a synthesizer 18; 
a mixer 20 and a high-pass filter 21 i . The local signal generation portion COI includes the oscillator 9 described above 
and an oscillator 91. 

The synthesizer 18 generates a local signal at a frequency f 1 specified by a control portion which is not shown 
s (hereinafter referred to as "first local signal") and outputs it to the first downconverter 41, the first upconverter 161 and 
the mixer 20. 

As shown in FIG. 11 A, the frequency f n is a frequency which is higher than that of the RF signal used for commu- 
nication over the band A by the amount of the intermediate frequency f IF 

For example, the oscillator 91 generates a local signal at a frequency corresponding to a frequency difference f AB 
10 between the RF signals used for communication over the bands A and B and outputs it to the mixer 20, as shown in 
FIG. 11 A. 

The mixer 20 mixes the first local signal with the local signal generated by the oscillator 91 to convert the frequency 
of the first local signal. 

The result of this conversion consists of side-band components at a frequency higher than- the frequency f t of the 
is first local signal by the frequency f AB and side-band components at a frequency lower than the frequency f 1 of the first 
local signal by the frequency f AB - The result is input to the high-pass filter 21 1 which extracts only the side-band com- 
ponents at the higher frequency and inputs them to the second downconverter 42 and the second upconverter 162 as 
a second local signal (whose frequency is represented by f 2 ). 

As described above, in a radio communication apparatus having the above-described configuration, the first local 
20 signal is generated by the synthesizer 18, and the second local signal is generated by mixing the first local signal with 
the local signal generated by the oscillator 91 to up-convert the same. 

That is, the first and second local signals are generated by a single synthesizer capable of generating a local signal 
at a variable high frequency (which corresponds to the synthesizer 18) and an oscillator (corresponding to the oscillator 
91) for generating a local signal at a frequency lower than that generated by the synthesizer (by an amount correspond- 
25 ing to the difference between the frequencies of the two communication bands). 

Therefore, the power consumption of a radio communication apparatus having the above described configuration 
can be less than that in the prior art because it requires only one synthesizer for generating a local signal at a variable 
high frequency when reception RF signals in communication bands used for two respective radio communication sys- 
tems are to be received on a quickly switched basis or simultaneously. 
30 Further, the power consumption of a radio communication apparatus having the above described configuration can 
be less than that in the prior art also when communication bands used for two respective radio communication systems 
are to be transmitted on a quickly switched basis or simultaneously because it requires only one synthesizer for gener- 
ating a local signal at a variable high frequency. 

The first embodiment is not limited to the above-described configuration: For example, the relationship illustrated 
35 in FIG. 1 1 A was described as an example of the relationship between the frequencies of the first and second local sig- 
nals and the bands A and B. 

Alternatively, as shown in FIG. 1 1 B, a local signal at a frequency f-i which is lower than the RF signal in the band A 
by the intermediate frequency f )F may be used as the first local signal, and a local signal at a frequency f 2 which is lower 
than the RF signal in the band B by the intermediate frequency f jF may be used as the second local signal. In this case, 

40 the local signal at the frequency f 2 can be obtained by up-converting the first local signal to a higher frequency side by 
the amount of the frequency difference f AB - 

Alternatively, as shown in FIG. 1 1 C, a local signal at a frequency f j which is higher than the RF signal in the band 
A by the intermediate frequency f iF may be used as the first local signal, and a local signal at a frequency f 2 which is 
obtained by up-converting the first local signal to a frequency lower than the RF signal in the band B by the intermediate 

45 frequency f )F may be used as the second local signal. 

Further, as shown in FIG. 1 1 D, a local signal at a frequency ^ which is lower than the RF signal in the band A by 
the intermediate frequency f !F may be used as the first local signal, and a local signal at a frequency f 2 which is obtained 
by up-converting the first local signal to a frequency higher than the RF signal in the band B by the intermediate fre- 
quency f )F may be used as the second local signal. 

so Obviously, the same effect can be achieved when each of the frequencies is set such that the relationship between 
the first and second local signals and the bands A and B is changed from that shown in FIG. 1 1 A to that shown in any 
of FIGS. 11B, 11Cand 11D. 

Moreover, while the radio communication apparatus shown in FIG. 2 generates the two local signals by upconvert- 
ing one of the local signals at the local signal generation portion VOI to generate the other local signal, one of the local 
55 signals may alternatively be generated by downconverting the other local signal. 

A description will now be made on a radio communication apparatus wherein one of local signals is downconverted 
to generate another local signal, as a second embodiment of the present invention.. FIG. 3 shows an example of a con- 
figuration of the same. 
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The radio communication apparatus shown in FIG. 3 includes a local signal generation portion V02 and a local sig- 
nal generation portion C02 in place of the local signal generation portion VOI and local signal generation portion COI 
in FIG. 2, respectively. 

The local signal generation portion V02 includes a synthesizer 19, a mixer 20 and a low-pass filter 212, and the 
5 local signal generation portion C02 includes oscillators 9 and 92. 

The synthesizer 19 generates a local signal at a frequency f 2 specified by the control portion which is not shown 
and outputs it to a second downconverter 42, a second upconverter 162 and the mixer 20. 

As shown in FIG. 12A, the frequency f 2 is a frequency which is higher than that of the RF signal used for commu- 
nication over the band B by an amount of the intermediate frequency f, F 
10 For example, the oscillator 92 generates a local signal at a frequency corresponding to a frequency difference f AB 
between the RF signals used for communication over the bands A and B and outputs it to the mixer 20, as shown in 
FIG. 12A. 

The mixer 20 mixes the second local signal with the local signal generated by the oscillator 92 to convert the fre- 
quency of the second local signal. 

15 The result of this conversion consists of side-band components at a frequency higher than the frequency f 2 of the 

second local signal by the frequency f AB and side-band components at a frequency lower than the frequency f 2 of the 
second local signal by the frequency f AB . The result is input to the low-pass filter 212 which extracts only the side-band 
components at the lower frequency and inputs them to a first downconverter 41 and a first upconverter 161 as a first 
local signal (whose frequency is represented by fj). 

20 As described above, in a radio communication apparatus having the above-described configuration, the second 
local signal is generated by the synthesizer 19, and the first local signal is generated by mixing the second local signal 
with the local signal generated by the oscillator 92 to downconvert the same. 

That is, the first and second local signals are generated by a single synthesizer capable of generating a local signal 
at a variable high frequency (which corresponds to the synthesizer 19) and an oscillator (corresponding to the oscillator 

25 92) for generating a local signal at a predetermined frequency (the difference between the frequencies of the two com- 
munication bands). 

Therefore, the power consumption of a radio communication apparatus having the above described configuration 
can be less than that in the prior art because it requires only one synthesizer for generating a local signal at a variable 
high frequency when reception RF signals in two communication bands are to be received on a quickly switched basis 
30 or simultaneously, as in the radio communication apparatus having the local signal generation portion VOI described 
above. 

Similarly, the power consumption of a radio communication apparatus having the above described configuration 
can be less than that in the prior art also when transmission signals in two communication bands are to be transmitted 
on a quickly switched basis or simultaneously because it requires only one synthesizer for generating a local signal at 
35 a variable high frequency. 

The second embodiment is not limited to the above-described configuration. For example, the relationship illus- 
trated in "FIG. 12A was described as an example of the relationship between the frequencies of the first and second 
local signals and the bands A and B. 

Alternatively, as shown in FIG. 12B, a local signal at a frequency f 2 which is lower than the RF signal in the band B 
40 by the intermediate frequency f | F may be used as the second local signal, and a local signal at a frequency fj which is 
lower than the RF signal in the band A by the intermediate frequency f IF may be used as the first local signal. In this 
case, the local signal at the frequency f 1 can be obtained by downconverting the second local signal to a lower fre- 
quency side by the amount of the frequency difference f AB . 

Alternatively, as shown in FIG. 12C, a local signal at a frequency f 2 which is lower than the RF signal in the band B 
45 by the intermediate frequency f !F may be used as the second local signal, and a local signal at a frequency ^ may be 
used as the first local signal. In this case, the local signal at the frequency ^ is obtained by downconverting the second 
local signal to a frequency higher than the RF signal in the band A by the intermediate frequency f| F 

Further, as shown in FIG. 12D, a local signal at a frequency f 2 which is higher than the RF signal in the band B by 
the intermediate frequency f ]F may be used as the second local signal, and a local signal at a frequency f t may be used 
so as the first local signal. In this case, the local signal at the frequency f ^ is obtained by downconverting the second local 
signal to a frequency lower than the RF signal in the band A by the intermediate frequency f )F 

Obviously, the same effect can be achieved when each of the frequencies is set such that the relationship between 
the first and second local signals and the bands A and B is changed from that shown in FIG. 1 2A to that shown in any 
of FIGS. 12B, 12C and 12D. 

55 A description will now be made on a radio communication apparatus according to a third embodiment of the 
present invention. FIG. 4 shows a configuration of the same in which parts identical to those in the configuration of the 
radio communication apparatus shown in FIG. 2 are indicated by like reference numbers. 

Reception RF signals in two communication bands (bands A and B) received by an antenna 1 are separated by an 



8 



EP 0 893 887 A2 



antenna duplexer 2. A reception RF signal in the band A is input to a low noise amplifier 31 , and a reception RF signal 
in the band B is input to a low noise amplifier 32. 

The reception RF signal in the band A is amplified by the low noise amplifier 31 and input to a first downconverter 
41 . On the other hand, the reception RF signal in the band B is amplified by the low noise amplifier 32 and input to a 
5 second downconverter 42. 

The first downconverter 41 mixes the reception RF signal in the band A amplified by the low noise amplifier 31 with 
a first local signal generated by a local signal generation portion V03 to be described later to covert the frequency 
thereof, thereby obtaining a first reception IF signal at an intermediate frequency f !F The first reception IF signal is input 
to a first input terminal of a switch 5. 
io Similarly, the second downconverter 42 mixes the reception RF signal in the band B amplified by the low noise 
amplifier 32 with a second local signal generated by the local signal generation portion V03 to covert the frequency 
thereof, thereby obtaining a second Veception IF signal at the intermediate frequency f| F The second reception IF signal 
is input to a second input terminal of the switch 5. 

The switch 5 is switched under control of a control portion which is not shown in accordance with instructions there- 
15 from to select either of the signals input to the first and second input terminals, i.e., either of the first and second recep- 
tion IF signals and to output the selected signal to a band-pass filter 6. 

The band-pass filter 6 performs band restriction on the input reception IF signal to eliminate noise components out- 
side a transmission band. 

The reception IF signal whose band has been restricted by the band-pass filter 6 is amplified by an amplifier 7 to a 
20 level appropriate for demodulation, demodulated by a demodulator 8 and input to a subsequent signal processing por- 
tion (not shown) through a signal output terminal 10. 

The demodulator 8 demodulates a the intermediate frequency signal into a baseband signal using a CW signal at 
a predetermined frequency generated by an oscillator 9 of a local signal generation portion C03. 

A modulator 1 2 modulates the CW signal generated by the oscillator 9 using a modulation signal input from the sig- 
25 nal processing portion through a signal input terminal 1 1 to output a transmission IF signal. 

The transmission IF signal is amplified by an amplifier 13 to an appropriate level and is input to a switch 15 via a 
low-pass filter 14 which eliminates noise components and harmonic components unnecessary for transmission. 

The switch 15 is controlled by a control portion, which is not shown, to be switched to provide output in accordance 
with the band in which the transmission IF signal is to be transmitted. It selectively outputs the transmission IF signal to 
30 a first upconverter 161 or a second upconverter 162. 

The first upconverter 161 mixes the first local signal generated by the local signal generation portion V03 with the 
transmission IF signal to convert it into a high frequency signal in the band A. The result of this conversion is output to 
a first power amplifier 1 71 as a first transmission RF signal. 

Similarly, the second upconverter 162 mixes the second local signal generated by the local signal generation por- 
35 tion VQ3 with the transmission IF signal to convert it into a high frequency signal in the band B. The result of this con- 
version is output to a second power amplifier 1 72 as a second transmission RF signal. 

The first and second transmission RF signals are subjected to power amplification at the first and second power 
amplifiers 171 and 172, respectively, and are radiated into the air through the antenna duplexer 2 and the antenna 1 . 

The local signal generation portion V03 generates the first and second local signals and includes a synthesizer 
'40 181, a mixer 20, a low-pass filter 213 and a high-pass filter 214. The local signal generation portion C03 includes the 
oscillator 9 described above and an oscillator 93. 

The synthesizer 181 generates a local signal L1 at a frequency f L1 specified by a control portion which is not shown 
and outputs it to the mixer 20. 

The mixer 20 mixes the local signal L1 with a local signal L2 at a frequency fa generated by the oscillator 93 to 
45 convert the frequency thereof . 

The result of this conversion consists of side-band components at a frequency lower than the frequency of the local 
signal L1 by the frequency fa and side-band components at a frequency higher than the frequency of the local signal 
L1 by the frequency fa. The result is input to the low-pass filter 213 which extracts the lower side-band components 
and inputs them to the first downconverter 41 and the first upconverter 161 as a first local signal. 
so The result of the conversion is also input to the high-pass filter 214 which extracts the higher side-band components 
and inputs them to the second downconverter 42 and the second upconverter 162 as a second local signal. 

As shown in FIG. 13 A, the frequency f L1 of the local signal L1 and the frequency fa of the local signal 12 are 
respectively set such that the first local signal will be at a frequency higher than that of the RF signal used for commu- 
nication in the band A by the intermediate frequency f )F and such that the second local signal will be at a frequency 
55 higher than the RF signal used for communication in the band B by the intermediate frequency f|fi 

As described above, in a radio communication apparatus having the above-described configuration, the local sig- 
nals required respectively for the two downconverters 41 and 42 in the reception system (the first and second local sig- 
nals) are generated by mixing the local signal L1 generated by the synthesizer 1 81 and the local signal L2 generated 
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by the oscillator 93. 

Therefore, the power consumption of a radio communication apparatus having the above described configuration 
can be less than that in the prior art because it requires only one synthesizer for generating a local signal at a variable 
high frequency (which corresponds to the synthesizer 181) even when reception RF signals in two bands are to be 
5 received on a quickly switched basis or simultaneously- 
Further, this configuration allows power consumption less than that in the prior art even when transmission signals 
in two bands are to be transmitted on a quickly switched basis or simultaneously because it requires only one synthe- 
sizer for generating a local signal at a variable high frequency. 

The third embodiment is not limited to the above-described configuration. For example, the relationship illustrated 
10 in FIG. 13A was described as an example of the relationship between the frequencies of the first and second local sig- 
nals and the bands A and B. 

. Alternatively, as shown in FIG. 1 3B, the frequency f L1 of the local signal L1 and the frequency f^ of the local signal 
L2 may be set respectively such that the first local signal will be at a frequency lower than that of the RF signal used for 
communication in the band A by the intermediate frequency f )F and such that the second local signal will be at a fre- 
ts quency lower than that of the RF signal used for communication in the band B by the intermediate frequency f IF 

Alternatively, as shown in FIG. 1 3C, the frequency f L1 of the local signal L1 and the frequency f L2 of the local signal 
L2 may be set respectively such that the first local signal will be at a frequency higher than that of the RF signal used 
for communication in the band A by the intermediate frequency f IF and such that the second local signal will be at a fre- 
quency lower than that of the RF signal used for communication in the band B by the intermediate frequency f iF 
20 Further, as shown in FIG. 13D, the frequency f L1 of the local signal L1 and the frequency f|_2 of the local signal L2 
may be set respectively such that the first local signal will be at a frequency lower than that of the RF signal used for 
communication in the band A by the intermediate frequency f| F and such that the second local signal will be at a fre- 
quency higher than that of the RF signal used for communication in the band B by the intermediate frequency f )F 

Obviously, the same effect can be achieved when each of the frequencies is set such that the relationship between 
25 the first and second local signals and the bands A and B is changed from that shown in FIG. 13A to that shown in any 
of FIGS. 13B, 13C and 13D. 

The radio communication apparatuses shown in FIGS. 2, 3 and 4 are equipped with the oscillators 91 , 92 and 93, 
respectively, to generate the first local signal, the second local signal or both of them. 

However, the present invention is not limited to such configurations and, for example, a CW signal generated by the 
30 oscillator 9 may be used in stead of a local signal at a predetermined frequency obtained by the oscillator 91 , 92 or 93. 

The radio communication apparatus shown in FIG. 5 has a configuration in which a CW signal is generated by the 
oscillator 9 in stead of the oscillator 91 of the local signal generation portion VOI of the radio communication apparatus 
shown in FIG. 2. 

In a radio communication apparatus having such a configuration, reception can be performed by causing only one 
35 synthesizer 18 to operate using the oscillator 9 for modulation and demodulation when reception signals in two bands 
are to be received on a quickly switched basis or simultaneously without operating two synthesizers as in the prior art. 
Therefore, reception can be performed without increasing power consumption. 

Similarly, transmission can be performed by causing only one synthesizer 181 to operate even when transmission 
signals in two bands are to be transmitted on a quickly switched basis or simultaneously. Thus, there is no increase in 
40 power consumption. 

When there are relationships between the frequency f 1 of the first local signal, the intermediate frequency f ]F , a fre- 
quency f A of the RF signal used for communication in the band A, a frequency f B of the RF signal used for communica- 
tion in the band B and the frequency difference f AB as shown in FIGS. 14A through 14D in a radio communication 
apparatus having such a configuration, such relationships can be expressed by the equations shown below. 
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is When there is any difference between the intermediate frequency f )F required for the demodulator 8 and modulator 
12 and the frequency of the local signal required for frequency conversion at the local signal generation portion VQ1 , a 
. local signal generation portion C05 as shown in FIG. 6 may be used in place of the local signal generation portion C04. 
The local signal generation portion COS is added with a frequency multiplier (X N) 22 for converting (multiplying by 
N) the frequency of the CW signal generated by the oscillator 9 to supply a frequency-converted CW signal to the local 
20 signal generation portion VOI . 

When there are relationships between the frequency ^ of the first local signal, the intermediate frequency f )F the 
frequency f A , the frequency f B and the frequency difference f AB as shown in FIGS. 1 4A through 1 4D in a radio commu- 
nication apparatus having such a frequency multiplier 22, such relationships can be expressed by the equations shown 
below. 
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45 

Further, as shown in FIG. 7, a local signal generation portion C06 may be provided in stead of the local signal gen- 
eration portion COS shown in FIG. 6. The local signal generation portion C06 supplies the CW signal generated by the 
oscillator 9 to the demodulator 8 and the frequency multiplier 22, and a CW signal is supplied to the modulator 12 from 
another oscillator 94 which is newly provided. 
so A radio communication apparatus having such a configuration can receive reception signals in two bands on a 
quickly switched basis or simultaneously in preparation for an incoming call or hand-over by causing only one synthe- 
sizer 18 to operate like the radio communication apparatus shown in FIG. 6. In addition, there is no need for causing 
the transmission system including the oscillator 94 to operate during such reception. Thus, a reduction in power con- 
sumption can be achieved. 

55 Let us assume here that, in a radio communication apparatus having the configuration shown in FIG. 7, the fre- 
quency of the CW signal generated by the oscillator 9 is represented by f Rx)F ; the frequency of the CW signal generated 
by the oscillator 94 is represented by f Tx)F ; the frequency of a transmission RF signal in the band A is represented by 
f Tx A: the frequency of a reception RF signal In the band A is represented by f RxA ; the frequency of a transmission RF 
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signal in the band B is represented by f TxB ; and the frequency of a reception RF signal in the band B is represented by 
fptxB. When there are relationships as shown in FIGS. 14A through 14D between those frequencies, the relationships 
can be expressed by the following equations. 
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Further, as shown in FIG. 8, a local signal generation portion C07 may be provided in stead of the local signal gen- 
eration portion COS shown in FIG. 6. The local signal generation portion C07 supplies the CW signal generated by the 
oscillator 9 to the modulator 1 2 and the frequency multiplier 22, and a CW signal is supplied to the demodulator 8 from 

40 another oscillator 95 which is newly provided. 

A radio communication apparatus having such a configuration can perform transmission in two bands on a quickly 
switched basis or simultaneously by causing only one synthesizer 18 to operate like the radio communication apparatus 
shown in FIG. 6. In addition, there is no need for causing the reception system including the oscillator 95 to operate dur- 
ing such transmission. Thus, a reduction in power consumption can be achieved. 

45 Let us assume here that, in a radio communication apparatus having the configuration shown in FIG. 8, the fre- 

quency of the CW signal generated by the oscillator 95 is represented by f^p; the frequency of the CW signal gener- 
ated by the oscillator 9 is represented by f Tx!F ; the frequency of a transmission RF signal in the band A is represented 
by fjxAl the frequency of a reception RF signal in the band A is represented by f rxa; the frequency of a transmission RF 
signal in.the band B is represented by f TxB ; and the frequency of a reception RF signal in the band B is represented by 

so iftxB. When there are relationships as shown in FIGS. 14A through 14D between those frequencies, relationships can 
be expressed by the following equations. 
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Further, as shown in FIG: 9, a local signal generation portion CO8 may be provided in stead of the local signal gen- 

35 eration portion COS shown in FIG. 6. The local signal generation portion CO8 comprises an oscillator 9, an oscillator 
96, a frequency multiplier 22 and a switch 23. 

A CW signal generated by the oscillator 9 is input to the demodulator 8, the modulator 12 and the frequency multi- 
plier 22. In response, the frequency multiplier 22 outputs the CW signal to a first input terminal of the switch 23 after 
multiplying the frequency thereof by N. 

40 A local signal generated by the oscillator 96 is input to a second input terminal of the switch 23. The switch 23 is 
switched under control of a control portion which is not shown to output the output of the frequency multiplier 22 to the 
local signal generation portion VOI during reception and to output the output of the oscillator 96 to the local signal gen- 
eration portion VOI during transmission. 

In a radio communication apparatus having such a configuration, the same effect as in the radio communication 

45 apparatus shown in FIG. 6 can be achieved, and the width of the variable band provided by the synthesizer 18 can be 
narrowed during transmission compared to that in the radio communication apparatus shown in FIG. 6 because the 
second local signal can be generated using the local signal generated by the oscillator 96. 

Let us assume here that, in a radio communication apparatus having the configuration shown in FIG. 9, the fre- 
quency of the local signal generated by the oscillator 96 is represented by f shift ; the frequency (intermediate frequency) 

so of the CW signal generated by the oscillator 9 is represented by f fF ; the frequency of a transmission RF signal in the 
band A is represented by f TxA ; the frequency of a reception RF signal in the band A is represented by fRxA; the fre- 
quency of a transmission RF signal in the band B is represented by f TxB ; and the frequency of a reception RF signal in 
the band B is represented by fpxB* When there are relationships as shown in FIGS. 14A through 14D between those 
frequencies, the relationships can be expressed by the following equations. 

55 
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Further, as shown in FIG. 10, a local signal generation portion C09 may be provided in stead of the local signal 

35 generation portion COS shown in FIG. 6. The local signal generation portion C09 comprises oscillators 97 and 98, fre- 
quency multipliers 221 (x N) and 222 (x M) and a switch 23. 

The oscillator 97 generates a CW signal at an intermediate frequency and outputs it to the demodulator 8 and the 
frequency multiplier 221. The frequency multiplier 221 outputs the CW signal generated by the oscillator 97 to a first 
input terminal of the switch 23 after converting the frequency thereof (multiplying it thereof by N). 

40 The oscillator 98 generates a CW signal at an intermediate frequency and outputs it to the modulator 12 and the 
frequency multiplier 222. The frequency multiplier 222 outputs the CW signal generated by the oscillator 98 to a second 
input terminal of the switch 23 after converting the frequency thereof (multiplying it by M). 

The switch 23 is switched under control of a control portion which is not shown to output the signal from the fre- 
quency multiplier 221 input to the first input terminal thereof to the local signal generation portion VOI during reception 

45 and to output the signal from the frequency multiplier 222 input to the second input terminal thereof to the local signal 
generation portion VOI during transmission. 

In a radio communication apparatus having such a configuration, the same effect as in the radio communication 
apparatus shown in FIG. 6 can be achieved, and power consumption can be reduced because it is possible to operate 
only the transmission system during transmission and only the reception system during reception. 

so Let us assume here that in a radio communication apparatus having the configuration shown in FIG. 10, the fre- 
quency of the CW signal generated by the oscillator 97 is represented by f^p; the frequency of the CW signal gener- 
ated by the oscillator 98 is represented by f TxjF ; the frequency of a transmission RF signal in the band A is represented 
by f TxA ; the frequency of a reception RF signal in the band A is represented by fRxA- ^ e frequency of a transmission RF 
signal in the band B is represented by f TxB ; and the frequency of a reception RF signal in the band B is represented by 

55 fRxB- When there are relationships as shown in FIGS. 14A through 14D between those frequencies, the relationships 
can be expressed by the following equations. 
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They can be rearranged as follows. 
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( D ) £ RxA = £ 1 + £ RxIF 
f TxA = f l + £ TxIF 



£ B = £ 1 
£ B = £ 1 



(N - 1) X £ RxIF 
(M - 1) X f TxIF 



While the frequency multipliers 22, 221 and 222 in the above-described embodiments have been described as per- 
40 forming frequency conversion by multiplying an input CW signal by N, it goes without saying that the number N may be 
a decimal fraction provided that it is a positive number, i.e., the same effect can be achieved also by performing fre- 
quency division on the CW signal. 

The radio communication apparatuses shown in FIGS. 5 through 10 have a configuration based on the radio com- 
munication apparatus shown in FIG. 2 except that they are respectively equipped with local signal generation portions 
45 C04 through C09 in stead of the local signal generation portion COI . 

The aspects of the invention shown in FIGS. 5 through 10 are not limited thereto, and the same effect can obviously 
achieved by radio communication apparatuses which are configured based on the radio communication apparatus 
shown in FIGS. 3 and 4 in stead of the radio communication apparatus shown in FIG. 2, except that the local signal gen- 
eration portions C04 through C09 are provided in stead of the local signal generation portions C02 and C03. 
so The present invention may be implemented with various modifications without departing from the spirit of the inven- 
tion. 

As described above, according to the present invention, the frequency of a communication signal in a first commu- 
nication band is converted using a first local oscillation signal generated by first local oscillation signal generation 
means, and the frequency of a communication signal in a second communication band is converted using a second 
55 local oscillation signal generated by mixing the first local oscillation signal with a local oscillation signal generated by 
second local oscillation signal generation means. 

In another configuration according to the present invention, the frequency of a first local oscillation signal generated 
by first local oscillation signal generation means is converted by mixing it with a local oscillation signal generated by 
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second local oscillation signal generation means; the result of this conversion is filtered to separate and output a high 
frequency side-band component signal and a low frequency side-band component signal included therein; and the fre- 
quencies of communication signals in first and second communication bands are converted using the respective side- 
band component signals. 

5 In a radio communication apparatus having any of the above-described configurations, the frequencies of commu- 

nication signals in two communication bands are converted using only one local oscillation generation means capable 
of generating a local oscillation signal at a variable frequency. 

Therefore, the present invention makes it possible to provide a radio communication apparatus in which power con- 
. sumption is not increased, for example, even when communication bands used for two respective radio communication 
10 systems are received (transmitted) on a quickly switched basis or simultaneously because the reception (transmission) 
can be carried out by causing only one local oscillation signal generation means as described above to operate. 

Claims 

15 1 . A radio communication apparatus which performs communication using at least either a first communication band 
used for a first radio communication system or a second communication band used for a second communication 
system, characterized by comprising: 

first local oscillation signal generation means (18; 19) for generating a local oscillation signal at a variable fre- 
20 quency and putputting it as a first local oscillation signal; 

second local oscillation signal, generation means (91 ; 92) for generating a local oscillation signal at a predeter- 
mined frequency; 

local oscillation frequency conversion means for (20, 21 1 ; 20, 212) performing frequency conversion on said 
first local oscillation signal by mixing it with the local oscillation signal generated by said second local oscillation 
25 signal generation means and for outputting the result of the conversion as a second local oscillation signal; 

first frequency conversion means (41 , 161 ; 42, 162) for downconverting the received first RF signal into a com- 
munication signal by mixing the received first RF signal with the first local oscillation signal; and 
second frequency conversion means (42, 162; 41 , 161) for downconverting the received second RF signal into 
the communication signal by mixing the received second RF signal with the second local oscillation signal. 

30 

2. A radio communication apparatus which performs communication using at least either a first communication band 
used for a first radio communication system or a second communication band used for a second communication 
system, characterized by comprising: 

35 first local oscillation signal generation means (18; 19) for generating a local oscillation signal at a variable fre- 

quency and outputting it as a first local oscillation signal; 

second local oscillation signal generation means (91 ; 92) for generating a local oscillation signal at a predeter- 
mined frequency; 

local oscillation frequency conversion means for (20, 21 1 ; 20, 212) performing frequency conversion on said 
40 first local oscillation signal by mixing it with the local oscillation signal generated by said second local oscillation 

signal generation means and for outputting the result of the conversion as a second local oscillation signal; 
first frequency conversion means (41 , 161 ; 42, 1 62) for upconverting a communication signal into a first RF sig- 
nal in the first band by mixing the communication signal with the first local oscillation signal; and 
second frequency conversion means (42, 162; 41 , 161) for upconverting the communication signal into a sec- 
45 ond RF signal in the second band by mixing the communication signal with the second local oscillation signal. 

3. A radio communication apparatus according to claim 1 or 2, characterized jn that said local oscillation frequency 
conversion means comprise: 

so mixing means (20) for mixing said first local oscillation signal with the local oscillation signal generated by said 

second local oscillation generation means; and 

filter means (21 1) for outputting high frequency side-band components from among high frequency side-band 
components and low frequency side-band components output based on the result of mixing by said mixing 
means as said second local oscillation signal. 

55 

4. The radio communication apparatus according to claim 1 or 2, characterized in that said local oscillation frequency 
conversion means comprise: 
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mixing means (20) for mixing said first local oscillation signal with the local oscillation signal generated by said 
second local oscillation generation means; and 

filter means (212) for outputting low frequency side-band components from among high frequency side-band 
components and low frequency side-band components output based on the result of mixing by said mixing 
5 means as said second local oscillation signal. 

5. A radio communication apparatus according to claim 1 or 2, characterized in that said second local oscillation sig- 
nal generation means is means for generating a local oscillation signal used for demodulation of the communication 
signal. 

w 

6. A radio communication apparatus according to claim 5, characterized in that said second local oscillation signal 
generation means comprises: 

an oscillator (9); and 

15 third frequency conversion means (22) for multiplying the frequency of a signal output by said oscillator by N 

(N > 0) and for setting the multiplied signal as the local oscillation signal. 

7. A radio communication apparatus according to claim 5 t characterized in that said second local oscillation signal 
generation means comprises: 

20 - 

first and second oscillators (9, 96); 

third frequency conversion means (22) for multiplying the frequency of a signal output by said first oscillator by 
N(N>0);and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 



25 signal output by said second oscillator and for setting the outputted signal as the local oscillation signal. 

8. A radio communication apparatus according to claim 5, characterized in that said second local oscillation signal 
generation means comprises: 

30 first and second oscillators (97, 98); 



third frequency conversion means (221) for multiplying the frequency of a signal output by said first oscillator 
byN(N>0); 

fourth frequency conversion means (222) for multiplying the frequency of a signal output by said second oscil- 
lator by M (M > 0); and 

35 switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 

signal output by said fourth frequency conversion means and for setting the outputted signal as the local oscil- 
lation signal. 

9. A radio communication apparatus according to claim 1 or 2, characterized in that said second local oscillation sig- 
40 nal generation means is means for generating a local oscillation signal used for generation of the communication 

signal to be transmitted. 

10. A radio communication apparatus according to claim 9, characterized in that said second local oscillation signal 
generation means comprises: 

45 

an oscillator (9); and 

third frequency conversion means (22) for multiplying the frequency of a signal output by said oscillator by N 
(N > 0) and for setting the multiplied signal as the local oscillation signal. 

so 1 1. A radio communication apparatus according to claim 9, characterized in that said second local oscillation signal 
generation means comprises: 

first and second oscillators (9, 96); 

third frequency conversion means (22) for multiplying the frequency of a signal output by said first oscillator by 
55 N(N>0);and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
signal output by said second oscillator and for setting the outputted signal as the local oscillation signal. 
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A radio communication apparatus according to claim 9, characterized in that said second local oscillation signal 
generation means comprises: 

first and second oscillators (97, 98); 

third frequency conversion means (221) for multiplying the frequency of a signal output by said first oscillator 
by N (N > 0); 

fourth frequency conversion means (222) for multiplying the frequency of a signal output by said second oscil- 
lator by M (M > 0); and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
signal output by said fourth frequency conversion means and for setting the outputted signal as the local oscil- 
lation signal. 

A radio communication apparatus according to claim 1 or 2, characterized by further comprising: 

control means (23) for selecting one of the first and second bands and generating a frequency instruction sig- 
nal including the selected band; 

wherein the first local oscillation signal is determined based on the generated frequency instruction signal. 

A radio communication apparatus which performs communication using at least either a first communication band 
used for a first radio communication system or a second communication band used for a second communication 
system, characterized by comprising: 

first local oscillation signal generation means (181) for generating a local oscillation signal at a variable fre- 
quency; 

second local oscillation signal generation means (93) for generating a local oscillation signal at a predeter- 
mined frequency; 

local oscillation frequency conversion means (20) for performing frequency conversion on the local oscillation 
signal generated by said first local oscillation signal generation means by mixing it with the local oscillation sig- 
nal generated by sard second local oscillation signal generation means; 

first filter means (213) for outputting low frequency side-band components, as a first local oscillation signal, 
from among high frequency side-band components and low frequency side-band components output as a 
result of the conversion at said local oscillation frequency conversion means; 

second filter means (214) for outputting high frequency side-band components, as a second local oscillation 
signal, from among high frequency side-band components and low frequency side-band components output 
as a result of the conversion at said local oscillation frequency conversion means; 

first frequency conversion means (41 , 161 ; 42, 162) for downconverting the received first RF signal into a com- 
munication signal by mixing the received first RF signal with the first local oscillation signal; and 
second frequency conversion means (42, 1 62; 41 , 1 61) for downconverting the received second RF signal into 
the communication signal by mixing the received second RF signal with the second local oscillation signal. 

A radio communication apparatus which performs communication using at least either a first communication band 
used for a first radio communication system or a second communication band used for a second communication 
system, characterized by comprising: 

first local oscillation signal generation means (181) for generating a local oscillation signal at a variable fre- 
quency; 

second local oscillation signal generation means (93) for generating a local oscillation signal at a predeter- 
mined frequency; 

local oscillation frequency conversion means (20) for performing frequency conversion on the local oscillation 
signal generated by said first local oscillation signal generation means by mixing it with the local, oscillation sig- 
nal generated by said second local oscillation signal generation means; 

first filter means (213) for outputting low frequency side-band components, as a first local oscillation signal, 
from among high frequency side-band components and low frequency side-band components output as a 
result of the conversion at said local oscillation frequency conversion means; 

second filter means (214) for outputting high frequency side-band components, as a second local oscillation 
signal, from among high frequency side-band components and low frequency side-band components output 
as a result of the conversion at said local oscillation frequency conversion means; 

first frequency conversion means (41 , 161 ; 42, 1 62) for upconverting a communication signal into a first RF sig- 
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nal in the first band by mixing the communication signal with the first local oscillation signal; and 
second frequency conversion means (42, 162; 41, 161) for upconverting the communication signal into a sec- 
ond RF signal in the second band by mixing the communication signal with the second local oscillation signal. 

5 16. A radio communication apparatus according to claim 14 or 15, characterized in that said second local oscillation 
signal generation means is means for generating a local oscillation signal used for demodulation of the communi- 
cation signal. 

1 7. The radio communication apparatus according to claim 16, characterized in that said second local oscillation signal 
10 generation means comprises: 

an oscillator (9); and 

third frequency conversion means (22) for multiplying the frequency of a signal output by said oscillator by N 
(N > 0) and for setting the multiplied signal as the local oscillation signal. 

75 

18. A radio communication apparatus according to claim 16, characterized in that said second local oscillation signal 
generation means comprises: 

first and second oscillators (9, 96); 
20 third frequency conversion means (22) for multiplying the frequency of a signal output by said first oscillator by 

N (N > 0); arid 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
signal output by said second oscillator and for setting the outputted signal as the local oscillation signal. 

25 19. A radio communication apparatus according to claim 16, characterized in that said second local oscillation signal 
generation means comprises: 

first and second oscillators (97, 98); 

third frequency conversion means (221) for multiplying the frequency of a signal output by said first oscillator 
30 byN(N>0); 

fourth frequency conversion means (222) for multiplying the frequency of a signal output by said second oscil- 
lator by M (M > 0); and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
signal output by said fourth frequency conversion means and for setting the outputted signal as the local oscil- 
35 lation signal. 

20. A radio communication apparatus according to claim 14 or 15, characterized in that said second local oscillation 
signal generation means is means for generating a local oscillation signal used for generation of the communication 
signal to be transmitted. 

40 ' 

21. A radio communication apparatus according to claim 20. characterized in that said second local oscillation signal 
generation means comprises: 

an oscillator (9); and 

45 third frequency conversion means (22) for multiplying the frequency of a signal output by said oscillator by N 

(N > 0) and for setting the multiplied signal as the local oscillation signal. ' 

22. A radio communication apparatus according to claim 20, characterized in that said second local oscillation signal 
generation means comprises: 

so . 

first and second oscillators (9, 96); 

third frequency conversion means (22) for multiplying the frequency of a signal output by said first oscillator by 
N(N>0);and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
55 signal output by said second oscillator and for setting the outputted signal as the local oscillation signal. 

23. A radio communication apparatus according to claim 20, characterized in that said second local oscillation signal 
generation means comprises: 
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first and second oscillators (97, 98); 

third frequency conversion means (221) for multiplying the frequency of a signal output by said first oscillator 
by N (N > 0); 

fourth frequency conversion means (222) for multiplying the frequency of a signal output by said second oscil- 
lator by M (M > 0); and 

switch means (23) for selectively outputting a signal output by said third frequency conversion means and a 
signal output by said fourth frequency conversion means and for setting the outputted signal as the local oscil- 
lation signal. 

24. A radio communication apparatus according to claim 14 or 15, characterized by further comprising: 

control means (23) for selecting one of the first and second bands and generating a frequency instruction sig- 
nal including the selected band; 

wherein the first local oscillation signal is determined based on the generated frequency instruction signal. 

25. A radio communication apparatus which performs communication using at least either a first communication band 
used for a first radio communication system or a second communication band used for a second communication 
system, characterized by comprising: 

first local oscillation signal generation means (18; 19) for generating a first local oscillation signal; 
second local oscillation signal generation means (91 ; 92) for generating a second local oscillation signal; 
local frequency conversion means (20, 21 1 ; 20, 212) for converting the first local oscillation signal into a third 
local oscillation signal by mixing the first local oscillation signal with the second local oscillation signal; 
first frequency conversion means (41 , 161 ; 42, 1 62) for upconverting a communication signal into a first RF sig- 
nal in the first band by mixing the communication signal with the first local oscillation signal; and 
second frequency conversion means (42, 162; 41, 161) for upconverting the communication signal into a sec- 
ond RF signal in the second band by mixing the communication signal with the third local oscillation signal. 

26. A radio communication apparatus which receives a first RF signal in a first communication band and a second RF 
signal in a second communication band, characterized by comprising: 

first local oscillation signal generation means (18; 19) for generating a first local oscillation signal; 
second local oscillation signal generation means (91 ; 92) for generating a second local oscillation signal; 
local frequency conversion means (20, 21 1 ; 20, 212) for converting the first local oscillation signal into a third 
local oscillation signal by mixing the first local oscillation signal with the second local oscillation signal; 
first frequency conversion means (41 , 161 ; 42, 162) for downconverting the received first RF signal into a com- 
munication signal by mixing the received first RF signal with the first local oscillation signal; and 
second frequency conversion means (42, 1 62; 41 , 1 61) for downconverting the received second RF signal into 
the communication signal by mixing the received second RF signal with the third local oscillation signal. 
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